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(74) [Attorney^) Representing All Applicants] 

[Patent Attorney] 

[Name) Matsukuma Hidemori 

(57) | Abstract | 

(Problem | The transparent interlayer film between the 
information recording layer of the multiple is formed in the 
necessary satisfactory of in spite, to evade the deformation of 
the substrate 1 t the optical properties beingthe uniform , the 
multilayer optical recording medium which is made the objective 
where the stability isgoodthe yield rate is produced well. 

[Means of Solution ) At least, on the optically transparent 
substrate 1 which possesses Ihc first information recording layer 
1 1, the second information recording layer throughthe 
transparent interlayer film', the lamination being done, in the 
production method of the multilayer optical recording medium 
whichbccomcs. On the stamper 40 which ibrms Ihc second 
information recording layer the step which the photocuring 
resiniayer 33 A the coaling is done. The step wKicrf HMens the 
photocuring resin layer 33A from the light irradiation . On the 
photocuring resin layer , the step which through the optically 
transparent resin 44. the adhesion does the optically transparent 
substrate which possesses the first information recording layer . 
AAcr that, peeling the stamper iruro the phcHocuring resin layer , 
forming the second information recording layer due tothe 
photocuring resin layer , you obtain the multilayer optical 
recording medium which it makes the objective . 
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[Claim(s)] 

[Claim 1 ] At least, on the optically transparent substrate which 
possesses the lirsl uilbnnauon recording layer , the second 
information recording layer throughtlie transparenx interlayer 
lilm , Ihc lamination being done, in the production method of 
the multilayer optical recording medium whichbecoines, 

On the stamper which forms the above-mentioned second 
infonnarion recording layer the step which the photocuring resin 
layer the coating isdoneand ? 

The step which hardens the said photocuring resin layer lrura 
the light irradiation and. 

On the said photocuring resin layer , the step which through ihe 
optically transparent resin ' the adhesion docs the optically 
transparent substrate which possesses the above-mentioned first 
information recording layer and, 

After that, peeling the -above^rnentioned .stamper from the above- 
mentioned first photocuring resin layer , it designates that it forms 
the above-mentioned second information recording layer due 
lolhc above-mentioned phouKuring resin layer as feature, the 
production method of the multilayer optical recording medium . 

[Claim 2] ft designates that the coating of the above-mentioned 
first photocuring resin layer for Iheabovc-mentioncd stamper is 
done with the spin coating as feature, in the Claim 1 the the 
production method of the multilayer optical recording medium 
which is stated. 

| Claim 3 1 hi order the outer perimeter contour of the above- 
mentioned stamper the finally just morenecessary width than 
the outer perimeter contour of the above-mentioned optically 
transparent substrate which isobtained to be categorized to the 
outside, the surface area of iheabove-mcnlioncd stamper the 
surface area of the above-mentioned optically transparent 
substrate comparedlo it designates that it selects large as feature, 
in the Claim 1 the the production method of the multilayer 
optical recording medium which is slated. 

[Claim 4] The abovc-raenuonod substrate which possesses the 
first information recording layer where theabove-inaitioued first 
fine unevenness was formed it designates that it was formed bythe 
injection molding as feature, the production method of the 
multilayer optical recording medium . 

[Description of the Invention] 

[0001] 

(Technological Held of Invention | This invention relates to the 
production method of the multilayer optical recording mcdi'.an . 
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[0002] 

[Trior Art] ROM (Read Only Memory) type of the optical disc 
and the card etc which arc done thefor audio and the lor video 
in addition the recording is done various information as the 
optical recording medium which, Ihc recording or Ihc (And) 
regeneration with the light irradiation , inthe optical recording 
medium of the added signal type and Ihc rewritable etc. In 
order in the for example compact disk , although the fine 
unevenness of Ihc phase pil and the pregroovc elc which can do 
to the information recording layer the recording of the data 
information and the tracking servo signal inROMtype, in 
addition the magneto-optical or the phase change etc of the 
added signal type andthe rewriteable etc you can do the 
formation of the fine uneveimess of the pregroove etcregarding 
the optical recording medium which depends. 

[0003] In order to assure jhe increase conversion of the recording 
capacity of Ihc inionnaiion, development the informalion 
recording layer of the 2 layers or more destined for the 
utilization of the multilayer optical recording medium which the 
l aminati on is done is considerable. This multilayer optical 
recording medium becomes, as shown the conceptual cross section 
diagram of the tor example in the Drawing 4 , therespectrve 
data recording phase pit , the first of the tracking and the 
pregroove etc for the address and the first information recording 
layer 1 1 and the second information recording layer 1 2 which 
possess the second fine unevenness 21 and the22 through the 
transparent interlayer flhn 33, the lamination doing, being 
formed. As for read-out of inionnaiion liom first and second 
information recording 1 1 and 12 of this multilayer optical 
recording medium , To measure the simpliiiealion of Ihc drive 
equipment . way it is possible, In addition vis-a-vis the first and 
the second inlbrmalion recording layer 1 1 and the 1 2, in the 
continuous the recording or in order for it to be possible, to do 
the read-out( regeneration ), with the optical head of the 1-scl 
identical side of the multilayer optical recording medium , with the 
light irradiation irom substrate 1 aide of the transparent where 
the for example first infonnation recording layer 2 was formed 
what ittries to be able do is desired. 

[0004] In this case, the first information recording layer 1 1, the 
Lor example semilransparenl film 1 3 being formed by the line 
unevenness 21 , isformed, as the information recording layer of 
the scim transparent as lor the second information recording 
layer 1 2, the constitutionwhere the reflective film 14 due to the 
for example Al vapor deposition film on the fine unevenness 22 
was formed is taken, the protective film 6 is formed on this 
reflective film 14. 

[0005] And, In this multilayer optical recording medium vis-a-vis 
the first infonnation recording layer 1 1, As the emitted fight L 
from the optical head , with the Drawing 4 shown with the solid 
line . the focusing it does in the first infonnation recording layer 
1 1, the recording or does the regeneration . as the emitted light 
Lwilh the Drawing 4 shown with the chain line , vis-a-vis the 
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second intbnnation recording layer 12 it i?. the focusing to do the 
second information recording layer 12, the recording or il docs 
the regeneration . 

[0006] To this way, The multilayer optical recording medium for 
example lirsl and the second information recording layer 1 1 and 
the 12 to possess, The optical recording or it makes the 
constitution which does the regeneration with the light 
irradiation from identical side of the medium , 'I o try not to 
haw the fact that interference occurs between each information 
recording layer . as selecting in the thickness of the for example 
(30 urn to 60 uni ) ±6 (.un extent which becomesthe 
satisfactory large is done the diickness of the transparent 
interlayer film 33. this thickness namely asfar the interval of 
each recording information layer to be section it becomes 
necessary even. 

[0007] 

* 

| Problems to be Solved by the invention | It seems that the 
description above is done, as the method whiebproducos the 
multilayer optical recording raedhun at least due to the 
superposition of the first andtfie secondlnfdnnatioh recording 
layer . Ihe fine unevenness 21 which forms the first 
information recording layer 11 in formation and=the=same time 
of tlie optically transparent substrate 1 due to the injection 
molding of the transparent resin of the for example 
polycarbonate (PC) etc il ibrms, Forming the semiiranspaiuni 
film 13 on this fine unevenness 21, afterwards, on this fine 
unevenness 21, Ihc coaling il does the photohardening resin for 
example ultraviolet light hardening resin , the pressure doing th 
clamper where the fine unevenness whiehibnns Ihe second fine 
unevenness 22 of the second information recording layer 12 in 
this was formed, il forms the second line unevenness 2 2 with 
copying the fine unevenness ofihis stamper. After that, doing 
the optical lor example ultraviolet irradiation from optically 
transparent substrate side, it hardens the photohardening resin , 
with tlie photohardening resin layer where the second fine 
unevenness 22 was formed the production method which itpeels 
can think of the substrate 1 from the stamper. 

[0008] However, when due to this kind of production method , 
the problem that occurs Ihc and the substrate 1 the bending 
deformation do from the thing which thiscrmtracts attendant 
urxm hardening ihe pholohardening resin on Ihc substrate 1. 
Especially, as the description above done, in order that the 
spacing oilhe first information recording layer 1 1 and the 
second information recording layer 1 2 is made large, when the 
thickness of the photohardening resin which forms the second 
information recording layer 1 2 namely the second fine 
unevenness 22 is made large, the bending deformation ofthis 
substrate 1 becomes remarkable. 

[0009] In addition, As the other production method , The 
photohardening resin for example ultraviolet light hardening resin 
which forms the second line unevenness 22 of the second 
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infonnation recording layer 1 2 on the for example above- 
mentioned stamper ihc spin coating doing, The agreement 
pressure doing the substrate I which formed the first 
information recording layer 1 1 on this.you can think the 
production method that it copies the fine unevenness of the 
stamper , ilhardcns the pholuhardcning resin irom subslrale ( 
side with the optical tor example ultraviolet irradiation , after 
lhat,with Ihc pholohardening resin layer where the second tine 
unevenness 22 was formed the peeling it does the substrate 
J Irom the stamper . 

[0010] However, This way the spin coating of the 
photoliardeniiig resin is done in the stamper , 'Ihe problem that 
occurs the coating of the resin cannot do the resin totheeven 
thickness over the entire area of the stamper , the thickness 
of the transparent interlayer film 33 which was formed from the 
thing where becomes generally the rise of the resin with the 
outer perimeter edge large, by this resin of the being the outer 
perimeter , becomes with large. 

[001 1] This invention , evading this kind of inconvenience, at 
least the first a ndthe sscorjrf j|rfa^ being 
done, the lamination in the multilayer optical recording medium 
which is formed, the problem of the bending of the substrate . in 
the necessary ' satisfactory- and 07 to 
of the transparent interlayer film between each information 
recording layer in the uniform . 

[0012] 

[Means to Solve the Problems] As for this invention , on the 
optically transparent substrate which a L least possesses the lirst 
information recording layer .the second information recording 
layer through the Irarisparenl interlayer iilrn , the lamination 
being done, in the production method of the multilayer optical 
recording medium which becomes. On the stamper which forms 
the second information recording layer the step which the 
photocuring resin layer the coating is done. On the step and the 
photccurmg resin layer which harden the photocuring resin layer 
from the light irradiation , the step which through the optically 
transparent resin , the adhesion docs the optically transparent 
substrate whichpossesses the first infonnation recording layer . 
Aller that, peeling the above-mentioned suunper Irom the 
photocuring resin layer , rormingthe second information 
recording layer due to the above-mentioned photocuring resin 
layer , you obtain the multilayer optical recording medium 
whiehil makes (he objective. 

[0013] 

[Embodiment of Invention ] Referring to the Drawing 1 and the 
Drawing 2 which show the conceptual cross section diagram in 
the embodiment of the production method of the multilayer 
optical recording medium due to this invention , each production 
step you explain. 
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[0014] Regarding this example, when the optical recording 
medium which possesses Ihc information recording layer oilho 2 
layers of the first and the second information recording layer is 
produced is, bail il ispossible also to apply when Ihc optical 
recording medium which possesses the information recording 
layer abovelhe 3 layers is obtained. 

[001 5] First, as shown in the Drawing 1 A, the linally the 
stamper 40 which possesses the fine unevenness 42 which forms 
the line unexenncss of the second inlbrmation recording layer 
which is formed is prepared. As for this stamper 40, the outer 
perimeter contour the finally in order just more necessary width 
than the outer perimeter contour of the opii cal ty transparent 
substrate in the optical recording medium which is obtained to 
becategcrized to the outside , the surface area is selected the 
surface area of the optically transparent substrate compared to 
large. When the for example and Ihc linally the diameter of 
the optical recording medium for example optical disc which is 
oblainedis the 120 mm , it selects the diameter of the stamper 
40, in the for example 1 90 mm whichthe satisfactory is larger 
than the disk diameter . 

[0016] And, on this stamper 40, the acrylic idlntviolct light 
hardening characteristic resin of the photohardening resin Rs 
for example Dainippon Ink & Chemicals SD301 ( tradename ) 
ofthe liquid where the viscosity is low relatively is dripped, as 
shown inthe Drawing 1 FL on this stamper 40, the resin Rs the 
spin coating is done the stamper 40 bytuming. 

[0017] This lime, the resin Rs which the spin coaling is done as 
shown wixh the Drawing 1 B,vviththe center ofthe stamper 40 
the coaling is done in Ihc even thickness d, bullhe resin Rs 
rising with the centrifugal force which accompanies the 
revolution oflhc stamper 40 ? regarding the outer perimeter of 
the stamper 40, the raised part 43 which becoinesthe big 
thickness occurs. 

[001 8] After that hardening this photohardening resin Rs with 
the light irradiation for example ultraviolet irradiation . it forms 
the transparent film 33A. When it makes this way, the fine 
unevenness 42 ofthe stamper 40 being copied, the second line 
unevenness 22which was formed is formed in this vansparent film 
33A. 

[00 1 9] As shown in ihc Drawing 1 C, on this transparent film 
33A, the optically transparent resin 44 is arranged. As for the 
substrate 1, the first fine unevenness 21 is formed, possessing the 
first information recording layer 1 1 where the semi trans parent 
film ( not shown ) was formed, becomes. Inside Ihc cavity the 
first fine unevenness 21 inthe mold where the stamper where 
the fine unevenness which forms was formed is arranged it forms 
the formation ofthe substrate 1 which possesses the first fine 
unevenness 21 of this first information recording layer 1 1, by 
lorming the first fine unevenness 21 lnlbnnauon and the same 
time ofthe substrate 1 with the thing which the for example PC 
oflhc transparent resin Ihc injection is done. 
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[0020] As shown in ihc Drawing I D, through ihc optically 
transparent resin 44, the substrate I , the side whichpossesses the 
first information recording layer 11, the pressure is done on the 
stamper 40. As the optically transparent resin 44 designates the 
thickness as Ihc Tor example 5 um extent , imbeds the first line 
unevenness 21. the transparent film 33 A and the substrate 1 the 
lor example uncured ultraviolet light hardening resin , Japan 
Synthetic Rubber corporation make tradename R601 which 
possessoslhe effect which the joining is done is used for the 
mechanical . After that doing the for example ultraviolet 
irradiation from substrate I side, it does the photocuring of the 
optically transparent resin 44. 

10021 1 With this state , the raised part 43 of the outer 
perimeter of the transparent film 33A on the stamper 40,from 
the pressure bonded part of the substrate 1 in order for it to be 
possible, to i becategori/ed to the outside , you can do the surface 
area of the stamper 40 namely theseleclion of the diameter. As 
the namely, description above done, when the diameter of the 
substrate 1 isthe 120 mm , as for the diameter of the stamper 40 
if it selects in the 1 90 mm ,the raised part 43 of the transparent 
lilrn 33 A from the pressure bonder of the substrate 1 means to 
becategorized to the outside . 

|0022 1 After that, as shown in the Drawing 2 A. the substrate 1 
with the transparent film 33 A, the peeling is done from the 
stamper 40. 

[0023] As and, shown in the Drawing 2 B, the transparent film 
33A which projects to the outer perimeter isexcised from the 
substrate 1. The protuberance 43 of the transparent film 33 A is 
removed by this excision. 

1 0024 1 After that, as shown in the Drawing 3 . forming the 
reilective film 1 4 due to the for example Al vapor deposition film 
on the second fine unevenness 22 7 it forms the second 
information recording layer 1 2. In addition, furthermore doing 
hardening with the for example photohardening resin coating , 
and the exposure on this, the application it forms the 
protective film 6. When it makes this way, that you explained 
with the Drawing 4 , in the sameway the first and the second 
information recording layer 1 1 and the 1 2 you can do the 
formation ofthe optical recording medium which the lamination 
is done, but in this case, in both information recording layer 1 1 
andbetween the 1 2 ? the transparent film 33 A due to the 
photorwrdening resin and the transparent inlcrkyer film 33 due 
to the lamination ofthe optically transparent resin 44 it is 
Lbrmcd. 

[0025] According to this invention method , on stamper 40 side, 
it compares to the case wherefrom the tiling which it tries to 
form the transparent film 33A due to the photohardening resin 
which forms the second information recording layer it forms in 
the substrate 1 side, it canevade the bending deformation ofthe 
substrate 1 which accompanies the contraction of the hardening 
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time in the effective. Therefore, The thickness of this 
transparent lilm 33A ihc thing which is made large in the 
.satisfactory todo, Attendant upon this the final is formed the 
multilayer optical recording medium which, The thing which 
forms the thickness of the transparent interlayer film 33 
between the lirsl and the second information according layer 1 1 
and the 12 in the for example (30 yxn to 60 yin ) ±6 jun 
of the necessary satisfactory thickness to do, It is something 
which can evade information recording layer mutual interference 
in the effective , therefore, each inlbnnalion receding layer 1 1 
and the optical recording of the information for the l'2ar the 
regeneration , when is done from identical side for example 
substrate 1 side, with the irradiation of the laser light L in, the 
S/N or it is something which can producethe multilayer optical 
recording medium where the C/N is high. 

[0026] In addition, When the coaling oflhc photohardening 
resin which is formed on this stamper is formedwith the spin 
coating in, , It occurs by forming with this spin coaling as tor 
the raised part 43 of the photohardening resin , Ihe becoming 
nonuniform is done can the thickness oflhc transparent 
interlayer film 33 between the first and tfie second infonnation 
recording f layer 1 1 and the 12 evade the raQm-xmicncc which ihe 
size of die stamper by making larger than the contour shape 
namely the=surface area of the substrate 1 , with this raised part 
43. 

1 0027 1 it possesses the benefit that with the example which the 
descriptionahove is done, when the first fine unevenness 21 , it 
Lbimed in formation and the same lime oAhe substrate 1 with 
the injection molding , is, in this case it can produce in the mass 
production-wise . But, it is not something which is limited when it 
forms with this kindof injection molding , it is possible also to 
ibrm wilh the ibr example so-called IP method 
(Photopolymerizarion method) . 

|0028| In addition, the optically transparent resin 44 is not 
something which is limited to the photohardening resin ,it 
possesses the adhesiveness . it is possible also to constitute due to 
the optical transparency adhesion resin etc of the hot melt type 
winch possesses the effect which imbeds the first fine unevenness 
21. 

[0029] In addition, The description above is done with the 
example , You explained the information recording layer oflhc 
2 layers of the first and the second information recording layer 
J 1 andthe 12 concerning when the optical recording medium 
wiiich the lamination is done isobtained, but. It is possible, to 
apply when you oblain the optical recording medium possessing 
the information recording layer above the 3 layers in in this case, 
after the step of the Drawing 2 B,it is possible to form by 
repeatedly doing the work of the Drawing 1 andthe Drawing 2 
on the stamper which forms the fine unevenness of the third 
information recording layer . 

[0030] Furthermore, in Ihe this specification , the tinally as for 
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